Monitoring and estimation of the kinetics parameters in the binding process of tannic acid to bovine serum albumin with electrochemical quartz crystal impedance system.
Combined measurements of piezoelectric quartz crystal impedance (PQCI) and electrochemical impedance (EI) were utilized in situ to monitor the adsorption of bovine serum albumin (BSA) onto the newly prepared Au colloid-modified electrode and study the binding process of tannic acid (TA) to BSA on the BSA-modified electrode surface. The time courses of the resonant frequency and the equivalent parameters of the sensor were simultaneously obtained during BSA adsorption and TA-BSA binding. Compared with the bare gold electrode, the Au colloid-modified gold electrode showed better biocompatibility, and the absorption capacity for BSA was increased by approximately 2.4 times. The observed frequency decrease was ascribed to the mass increase of the sensor surface resulting from the TA-BSA binding, which is believed to result mainly from the hydrogen bonding from FT-IR characterization. The maximal molar binding ratio of TA binding to immobilized BSA obtained from the frequency shift of the adsorbed BSA and TA was estimated to be 10.3:1. On the basis of the frequency decrease with time, the kinetics of the binding was quantitatively studied. By way of fitting the experimental data, the kinetics parameters, that is, binding and dissociation constant (k1, k(-1)), and the binding equilibrium constant (ka) were determined, giving values of 9.51 x 10(4) M(-1) s(-1), 3.15 s(-1), and 3.1 x 10(4) M(-1), respectively.